Identification of dicalcium phosphate dihydrate deposited during osteoblast mineralization in vitro.
The hydroxyapatite (HAP) with variable chemical substitutions has been considered as the major component in the mineralized part of bones. Various metastable crystalline phases have been suggested as transitory precursors of HAP in bone, but there are no consensuses as to the nature of these phases and their temporal evolution. In the present study, we cultured rat calvarial osteoblasts with ascorbate and β-glycerophosphate to explore which calcium phosphate precursor phases comprise the initial mineral in the process of osteoblast mineralization in vitro. At the indicated time points, the deposited calcium phosphate was analyzed after removing organic substances from the extracellular matrix with hydrazine. The features comparable to dicalcium phosphate dihydrate (DCPD) and octacalcium phosphate (OCP), in addition to HAP, were detected in the mineral phases by high resolution transmission electron microscopy. And there was a trend of conversion from DCPD- and OCP-like phases to HAP in the course of mineralization, as indicated by Fourier-transform infrared microspectroscopy, energy-dispersive X-ray spectroscopy and synchrotron X-ray powder diffraction analyses. Besides, biochemical assay showed a progressive decrease in the ratio of mineral-associated proteins to calcium with time. These findings suggest that DCPD- and OCP-like phases are likely to occur on the course of osteoblast mineralization, and the mineral-associated proteins might be involved in modulating the mineral phase transformation.